Dietary amino acids promote pancreatic protease synthesis at the translation stage in rats.
In some tissues, amino acids (AA) stimulate translation initiation via interactions between eukaryote initiation factor (eIF) 4E-binding protein 1 (4E-BP1), eIF4E and eIF4G. Dietary AA have been shown to induce pancreatic proteases independently of cholecystokinin in rats, the mechanism of which has not yet been clarified. In the present study, we examined the mechanism in rats for protease induction by dietary AA and determined the involvement of translation initiation. Male Wistar/ST rats were fed a 20 or 60% casein or AA mixture diet for 7 d and were intravenously injected with [35S] methionine (Met) 30 min before killing on d 7 (expt. 1). In expt. 2, rats were fed a 20 or 60% AA diet for 7 d and after food deprivation and refeeding with the respective diet on d 7 were killed at 0, 1 or 3 h. We measured mRNA and [35S] Met incorporation into chymotrypsinogen, phosphorylation status of 4E-BP1 and the association of eIF4E with 4E-BP1 or eIF4G. In expt. 1, chymotrypsin activity and synthesis were higher in both of the 60% diet groups than in the 20% diet groups, but the mRNA level and 4E-BP1 status did not differ. In expt. 2, chymotrypsin activity increased in the 60% AA diet group in a time-dependent manner. The translation initiation activity via the mTOR pathway indicated an increase similar to chymotrypsin activity. There were no differences in chymotrypsin mRNA level at any point. These results indicate that dietary AA induce chymotrypsin synthesis by promoting translation, and transient activation of translation initiation via mTOR may be associated with this induction.